Introduction {#sec1-1}
============

In Nigeria there is a strong social emphasis on fertility and a tradition of son preference. Males and females are produced in approximately equal numbers in most species with separate sexes regardless of the mechanism of sex determination.\[[@ref1]\] In humans, female is homogametic (XX) while the male is heterogametic (XY). The sex ratio of man is expected to be more or less equal because of the 1:1 segregation of X and Y-chromosomes in the male.\[[@ref2]\] In 2004, males accounted for 50.4% of the global total.\[[@ref3]\] In the absence of manipulation, human secondary sex ratio is commonly assumed to be 105-107 male births for every 100 female birth. However, sex ratios at birth or among infants may be considerably skewed by sex-selective abortion and infanticide. Even in the absence of such practices, a range of sex ratios at birth of between 103 to 107 boys per 100 girls has been observed in different societies and among different ethnic and racial groups within a given society, though more extreme ratios documented in some populations should be attributed rather more to cultural preferences than to biological variation in the propensity to bear boys or girls.

Darwin cites a sex ratio of 120 boys to 100 girls for Jewish communities in 19^th^ century Livonia, where infanticide is not historically documented and the means for pre-natal sex determination did not exist.\[[@ref1]\] In the United States, the sex ratios at birth over the period 1970-2002 were 105 for the white non-Hispanic population, 104 for Mexican Americans, 103 for African Americans and Indians and 107 for mothers of Chinese or Filipino ethnicity.\[[@ref4]\] Among European countries, the ratios ranged between 104 in Belgium and 107 in Portugal. In the aggregated results of 56 Demographic and Health Surveys\[[@ref5]\] in African countries, the ratio is 103, though there is also considerable country-to-country variation.\[[@ref6]\] Information on secondary sex ratio in Nigeria is limited. Ayeni\[[@ref7]\] reported a value of 107.85:100 for Ibadan. Effiong *et al*.\[[@ref8]\] noted a sex ratio of 106:100 among 31490 live-born Yoruba children delivered in Ibadan. Boroffice\[[@ref9]\] reported sex ratios of 107:100 for Ibadan and 104:100 for the old Western states in Nigeria. Values of 107:100 and 104:100 were obtained from Hausa and Igbo population births, respectively.\[[@ref10][@ref11]\] The most current report of data recorded up to 1995 noted an annual average sex ratio of 108.8:100 and 96:100 for Ibadan and Lagos, respectively.\[[@ref2]\] In order to know the trend of sex ratio in Nigeria, this study was undertaken to determine the secondary sex ratio of single live births in samples of Nigerian population in southwest Nigeria between 1995 and 2004 and compare the findings with those of previous reports.

Materials and Methods {#sec1-2}
=====================

Three states of southwestern Nigeria were considered for this study. The Yoruba\'s are the major ethnic group in southwest Nigeria. Other ethnic groups such as the Hausa, Nupe and Fulani (from the north) and Ibo, Itshekiri, Efik and Ijaw (from the south-east and south-south) are found in the minority. The data used were collected from the birth records of four different hospitals in urban areas of Osun, Oyo and Ekiti states. It consists of births recorded for a period of 10 years (1995-2004). These hospitals are Wesley Guild hospital at Ilesa, Osun state; Obafemi Awolowo University (OAU) teaching hospital at Ile-Ife, also in Osun state; General hospital at Ogbomoso, Oyo state and Ekiti state specialist hospital at Ado-Ekiti, Ekiti state. Each set of data were analysed by year, month and quarterly values. All the data sets were subsequently pooled together to determine the annual sex ratio in southwestern Nigeria. Secondary sex ratio was determined using the formula (x/y X 100): 100 (where "x" is the number of male births and "y" is the number of female births). Chi-square analysis was used to determine the deviation of the sex ratios for the years from the average value at 0.05 level of significance.

Results {#sec1-3}
=======

The annual secondary sex ratios of births recorded in Obafemi Awolowo University teaching hospital Ile-ife, from 1995 to 2004 are presented in [Table 1](#T1){ref-type="table"}. The average sex ratio for the 10 years pooled together was 104.7:100. The highest sex ratio of 125.0:100 was recorded in 2001 and the lowest sex ratio of 99.8:100 was recorded in 1996. The sex ratio for the years was insignificantly different from the average for the 10 years pooled together (χ^2^=6.8, df=9). The monthly sex ratio for this hospital over the years considered varied between 98.6:100 and 108.4:100 \[[Table 2](#T2){ref-type="table"}\]. The highest monthly sex ratio of 108.4:100 was recorded in September while the lowest sex ratio of 98.6:100 was recorded in October. [Table 2](#T2){ref-type="table"} presents the quarterly analysis of the data. The third and last quarters had the highest and the lowest ratios of 106.6:100 and 100.1:100, respectively.

###### 

Annual sex ratio of live births recorded in Obafemi Awolowo University Teaching Hospital Ile Ife, Osun State between 1995 and 2004
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Monthly and quarterly sex ratio of live births recorded in Obafemi Awolowo University Teaching Hospital Ile Ife, Osun state between 1995 and 2004
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[Table 3](#T3){ref-type="table"} shows the annual secondary sex ratios of births recorded in Wesley Guild hospital Ilesa, between 1995 and 2004. Average sex ratio of 102.8:100 was recorded for the ten-year period. The highest sex ratio of 117.3:100 was recorded in 2001 while the lowest sex ratio of 94.5:100 was recorded in 1997. There was no significant deviation of the sex ratios for the 10 years from the average pooled sex ratio (χ^2^=6.1, df=9). The highest monthly sex ratio was 123:100 recorded in the month of July and the lowest value of 92.7:100 was recorded in May \[[Table 4](#T4){ref-type="table"}\]. On quarterly analysis, the third and last quarters of the years recorded the highest and lowest sex ratios of 107.9:100 and 97.7:100 respectively \[[Table 4](#T4){ref-type="table"}\].
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Annual sex ratio of live births recorded in Wesley Guild Hospital Ilesa, Osun state between 1995 and 2004
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###### 

Monthly and quarterly sex ratio of live births recorded in Wesley Guild Hospital Ilesa, Osun state between 1995 and 2004
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The annual sex ratios of live births recorded in General Hospital Ogbomoso, for a period of 10 years (1995-2004) are shown in [Table 5](#T5){ref-type="table"}. The average sex ratio of 98.9:100 was recorded for the years. In 1996 and 2001, the highest and lowest sex ratios of 112.6:100 and 88.8:100 were recorded, respectively. The annual sex ratios for these years did not show a significant difference from their average pooled value (χ^2^=4.7, df=9). Monthly analysis of the data showed that October had the highest sex ratio of 112.8:100 and the lowest value of 80.0:100 was recorded in July \[[Table 6](#T6){ref-type="table"}\]. [Table 6](#T6){ref-type="table"} also shows the quarterly analysis. The highest and lowest sex ratios of 103.3:100 and 96.3:100 were recorded in the second and first quarters, respectively.
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Annual sex ratio of live births recorded in General Hospital Ogbomoso, Oyo state between 1995 and 2004
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###### 

Monthly and quarterly sex ratio of live births recorded in General Hospital Ogbomoso, Oyo state between 1995 and 2004
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[Table 7](#T7){ref-type="table"} presents the annual sex ratios of live births recorded in Ekiti state specialist hospital Ado-Ekiti, for a period of ten years (1995-2004). The average sex ratio of 100.8:100 was recorded for the period of years covered. The highest sex ratio of 113.9:100 was recorded in the year 2000 while the lowest value of 90.4:100 was recorded in both 1995 and 2003. There was significant deviation of yearly sex ratios from the average pooled sex ratio (χ^2^=17.2, df=9). For the monthly sex ratios, the highest sex ratio of 123.0:100 was recorded in November and the lowest value of 81.7:100 was recorded in October \[[Table 8](#T8){ref-type="table"}\]. Quarterly analysis of sex ratios showed that the second and last quarters of the years had the highest and lowest sex ratios of 106.3:100 and 97.1:100, respectively \[[Table 8](#T8){ref-type="table"}\].
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Annual sex ratio of live births recorded in state specialist Hospital Ado-Ekiti, Ekiti state between 1995 and 2004
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Monthly and Quarterly sex ratio of live births recorded in Ekiti state specialist Hospital Ado Ekiti, Ekiti state between 1995 and 2004
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[Table 9](#T9){ref-type="table"} presents the annual sex ratio for the four sets of data pooled together. The average sex ratio for the studied period was 102.7:100. The sex ratio for the years deviated insignificantly from the average for the 10 years pooled together (χ^2^ = 0.70, df = 3). The data also shows that there were more males than females.

###### 

Annual sex ratio of live births recorded in Southwest Nigeria (Oyo, Osun and Ekiti States) between 1995 and 2004
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Discussion {#sec1-4}
==========

Secondary sex ratios of live births in samples of Nigerian population in Oyo, Osun and Ekiti states of southwestern Nigeria were studied. Overall, 35209 live births were recorded from 1 January 1995 to 31 December 2004. The average secondary sex ratio, for the 10 years pooled together was 104.7:100 for OAU teaching hospital, Ile-Ife, 102.8:100 for Wesley Guild hospital Ilesa, 98.9:100 for General hospital Ogbomoso and 100.8:100 for Ekiti state specialist hospital Ado-Ekiti. The values for OAU teaching hospital and Wesley Guild hospital are within the range of 101.1:100 and 107:100 reported for several other black populations and the average values for the four hospitals did not show significant deviation (χ^2^=0.70, df = 3) from the average of 105.5:100 for all races of the world.\[[@ref1][@ref3][@ref12]--[@ref14]\] Considering these findings and other available data from south west Nigeria,\[[@ref2][@ref7]--[@ref9]\] Northern Nigeria\[[@ref10]\] and Eastern Nigeria,\[[@ref11]\] it would appear that in Nigeria human sex ratio at birth is 98-107 male births for every 100 female births. This range is in concert with data obtained from the natural population of Nigeria (105.0:100) in the 2006 population census.\[[@ref15]\] It is also within the range of values reported for populations of African origin.\[[@ref4]--[@ref6]\]

Earlier reports on secondary sex ratio in different populations of the world seem to readily agree that the number of males at birth has exceeded the number of females.\[[@ref2]\] This is observed in the secondary sex ratio reported for Korea by Russel\[[@ref13]\] that was put at 112.1:100 while reports for Whites varied between 104:100 and 106:100. The secondary sex ratio for the United state black population was put at 102.6:100 and the predominantly black populations of several West Indian Island were reported to have as few as 101.1:100 for Cuban Negroes\[[@ref16]\] and 103.1:100 for Guyanese of African Origin\[[@ref17]\] and 103:100 for Jamaican Negroes.\[[@ref18]\] From these observations, it could be said that secondary sex ratio is less male biased among black populations. This has consequently often led to the suggestion that secondary sex ratio might vary with race.\[[@ref16]\]

In Nigeria, the secondary sex ratio of two population samples for Ibadan and Old Western states\[[@ref9]\] and those of Hausa infants\[[@ref10]\] showed some bias for male births, while data obtained by Mosuro\[[@ref2]\] for Ibadan and Lagos showed preference for female births. In this study, only the average secondary sex ratio from General hospital Ogbomoso showed bias for female births, but data from the other hospitals showed that more males were born than females during the studied period. When pooled together, the results produced an average value of 102.7:100, which shows a little bias for males than females \[[Table 9](#T9){ref-type="table"}\]. This is consistent with the pooled average value of 102.3:100 obtained from the natural population in the states considered in this study. There are 3,423, 536 (1,740,619 males and 1,682,917 females), 5,591,589 (2,809,810 males and 2,781,749 females) and 2,384,212 (1,212, 609 males and 1,171,603 females) Nigerians in Osun, Oyo and Ekiti states respectively. The total provisional population of Nigeria is 140,003,542 comprising of 71,709,859 males and 68,293,683 females. These shows slight preponderance of males over females.\[[@ref15]\] The reason for this is not fully understood but certain factors such as genetic, family size, parental age, parental occupation, birth order, race, coital rate, hormonal treatments, exposure to environmental toxins, stress, war, several diseases, maternal weight and probably maternal metabolism\[[@ref3][@ref19][@ref20]\] are believed to influence sex ratio at birth.

For example, there was an increase in the proportion of males from 1751 to 1920 in Finland that was attributed to the effect of World War I and World War II.\[[@ref21]\] Also, higher incidence of Hepatitis B virus in populations is believed to increase the sex ratio while some unexplained environmental health hazards are thought to have the opposite effect.\[[@ref22]\] Sex-selective technology, infanticide and small-family policy are however, thought to significantly skew the naturally occurring ratio in some populations.\[[@ref1][@ref3]\] These practices are based on a strong cultural preference for males over the females in some populations. In this context, it should be stated that traditionally, Nigerians favour the birth of males than females. There is a lot of joy whenever there is birth of a male child. Male birth is seen as a precious gift to treasure, give happiness and pleasure. Females are seen as belonging to other families because they may eventually get married and leave their parents home. Culturally, it is believed that father of female child only is 'weak or lazy' and this may mean the end of his generation as there is no male child to ensure continuity of the name and other attributes of the family in the future. Unusual sex ratios at birth for human societies may also be attributed to incomplete or inaccurate reporting or recording of the births or the survival of infants. In Nigeria, not all records of births are available in hospitals or birth registries as births occuring at home and births of unwanted or abandoned infants go unrecorded. Only 37.3% of births in Nigeria take place within health facilities.\[[@ref23][@ref24]\]

Analysis of the monthly sex ratio for the sample period did not show a regular pattern of variation. The ratio at OAU teaching hospital showed the highest and lowest monthly sex ratio occurring in September and October, respectively, Wesley Guild hospital had highest and lowest secondary sex ratios in July and May while for the General hospital and Ekiti state specialist hospital, highest sex ratios were recorded in the months of October and November, while the lowest sex ratio were recorded in July and October, respectively. The quarterly analysis of secondary sex ratios from the hospitals sampled showed that more males were born in either second or third quarters; however, no specific pattern of variation exists for the lowest sex ratio. This is in concert with previous reports from Ibadan and Lagos in southwest Nigeria.\[[@ref2]\]

Even though quarterly analysis shows that there were more males to females born in either second or third quarter of the year, which coincides with the rainy season in the southwestern part of Nigeria, chi square analysis did not show any significant differences between the observed and expected ratios. Thus the quarterly ratio did not represent any significant variation. Reports on the effect of seasons on human sex ratio are however, conflicting.\[[@ref2][@ref9][@ref25]--[@ref29]\]

Our observations are representative of the population in southwest Nigeria and corroborates the suggestion of Ayeni\[[@ref7]\] that the sex ratio at birth in African population may vary from area to area. There is need for further studies on the effct of genetic, hormonal, environmental and social factors on sex ratios of the Nigerian population.
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